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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a plated steel 
sheet and a coated steel sheet excellent in conroslon 
resistance and a method for producing the same. 

SOLUTION: The plated steel sheet excellent in corrosion 
resistance has a zinc alloy plated layer on the surface 
of the steel sheet, which layer is comprised of, by 
weight. 1-10% Mg, 2-19% Al. 0.01-2% Si and the balance 
Zn with inevitable impurities, wherein Mg and Al satisfy 



the following relation: Mg(%)+AI(%)220%. It is 
preferable that a Ni plated layer is provided as an 
under layer. The coated steel sheet excellent in 
corrosion resistance has, as an intermediate layer, a 
chromate coated film layer on the plated layer and, as 
an upper layer, an organic coated film layer having the 
thickness of 1-100 ^m or has, as a upper layer, a 
chromate coated film with an amount of 10-300 mg/m2 
expressed in terms of chromium metal, on the plated 
layer. The chromate coated film is formed by coating a 
resin chromate bath on the plated layer and drying the 
coated film. 
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(57) mwfm^nmm] 

Mg : 1-1 0*1:%. 
A 1 : 2~ 1 9ms%, 

S i : 0. 0 1 ~-2Si%«r-^*t. *»o, Mg tA 1 
Mg (%) +A 1 (%) ^2 0% 

Mg : 3 ~ 1 oms%, 

A 1 : 4 - 1 7as%. 

Si : 0 . 0 1-2 i^;t M g t A 1 
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Mg (%) +A 1 (%) ^2 0% 

-g-^*!) o # ^ ^ ^ c i: ^ #8J: i: -t St&tt t:: «tt 

[W*:S3] «!)o§^75^' [A 1 /Z n/Z na Mg<0 
=7C*B^effi^] (O^^tft; [l5]SMg2 S iffl] i: CZ 
n2 Mgffi] CZnffi] ^^iSft L/J^Jl*i^^*-t■ 
10 [tt*]l4j 46o#Jl;4i~ [A l/Z n/Z n2 MgO 
=7C*SaiSS] om%4't^ daJSMga S iffl] t [Z 
n2 Mgffl] TSilf CA 1«] *«rlfiL;t^JBaiB»4-*-r 
^ c t ^!|fgtt-r-l.iil*J12 (cf5«<oiB-Atttc«iX7t«i) 

IS*«5l too CA 1 /Z n/Z na MgO 
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H7c*^Ba^] <7)^*fe4>u ^^J)^Ms2 Sim t iz 

n2 Mg^a] [Znffi] . [A 1 ffl] m^^Lfz^ 

IW*a6] 46o §)l75« [A 1 /Z n/Z n2 Mg(7) 
Htc^b^b^^] O^^fe-t^U [i5JB^BMg2 S iffi} i: [Z 

Itt*]l7] Z n'6-&i6o ^^(OT^ t LT> N i i6 
o #g?:*-f -i. i i: $r#git-r-5.»*« 1 - 6 tclfisRco 

|;g<7)±lC, ±^tLT, i'DAiSTC^ ICr3*/ (C 
r3* + Cr6+) XI 0 0 (Sg%) t 75*7 0 (**%) 
Ji)lT<07K^tt5'nAfb-^t/«:fflv»> Hs P04 /C r O 

3 Jt {9xil.mWkn-) ;5-o. H3 P04 /C 

^'nj<- hj^^?:, ^^i^nAj^^T-, 1 0-3 0 0m 
g/m2 ^■^h^timW:bir^m'k.^<r>mixtztt>^^ 

[m*«9i ii*«i-7tcfe3s<o«:>o§is«<7)ii)o 

<b ic±e t LT 1 - 1 0 0 mw<r>mmmkm i^-r^ 

zti!^mti-;hm'kit<^mi^yzm^m^o 

^zt i^mtir^m^m9t,zMz^<7)m'km<7)%itfzm 
im^m 1 1 1 mu<r>mmiz. 

Mg : 3-1 os*%, 

A 1 : 4 - 1 7fi*%. 

S i : 0. 0 1 - 2*g%^r#*t, *^o, MgtA 1 
Mg (%) +A I (%) S2 0% 

5 ot:;:i.±6 5 ot;j':i,Tt L. i6o ifi:<75}tipjig 
Ji3 - 6 tcie«ow-Al4(-ffi*t7ti6o i^^^osii:^ 

[0 0 0 1] 

mmz%i:><o. w.izmL<iimftfzm-k.it.imL. 

[0 0 0 2] 
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[0 0 0 3] C:<0;ti6 5 5%A 1 -Z n-g-^i6o#^1S 

i)^^^fztb^mm^^ti: ticpa^M^jjSo Tv^^o $ 
^#««j±, ^m,mi%^zmm:LLxmmrj:f^-m}t 
\^tzmzmmita^^ii^\z^^^ m^nm-t^^mitx 

^vyvtj:}^<Dm.mnsx. ^mmMm. i^mm.^. urn 

[0 0 0 4] c:<7)J:9^#»^ffl^lc*5V^T, #IIS^1- 

x^m^i\-^m^m^mmm^si><r>m^\,zii^ mmmwi 
imTAk\.z^m-ti>fztb^ imiMx<nm±'^m^x<Dm 

:z<r>fzt6. mmmmzii^^^xii.iKtxm-k.^^ 

30 6 1 - 1 5 2 4 4 4-§-^«lCiiV^T(±^ Zn-Ni«:)o 

# mmz n > - m t v' > y ^^fi-?r?fM-t -& - 

[0 0 0 5] 

xir^<r>m:iivtxm7ji^fifzi(>^ ^mu^mmmmx- 

l±. ±iePp1M*^SPf*LT. It Attorn./: i«>o#fi« 
ii J: ilfit-r -5> w i: =t i fi^ -r -?> o 

[0 0 0 6] 

40 mmimii!:i-^fztb<7>^m ^mn^hn. #^¥4 

- 1 4 7 9 5 5-^^«t-*JV^TtnT.f*<0»*^tt7>^~ifi'S 
<7)?#BllSi&*:>o^Si«J: ») ^):^ilSUgEix;'cZ n-Mg- 
Z n-Mg-A 1 - S i-^^*:)c§«-?|^^i-;|)CttCi: 
50 LfZo ttz. m^<r)$m<iZZ n-Mg-A I -S 
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Mg2 s iffl] ms,&Ltz^m&mimmiri>zbi,zx 

[0 0 0 7] i-^^^t), :^^^m<r>WWt-ti>t:i^ii. 

( 1 ) mUomMiz^ M g : 1-10 A 1 : 2 
--19SS%, S i : 0. 0 1 - 2ma:%^#WL, 

M g t A 1 M g (%) + A 1 (%) ^20% 

(2) ai^<^*B{C, Mg : 3 - 1 OSfi%, A 1 : 4 

- 1 s i : 0. 0 1 - 2fii%?:^^L, 

MgtAl**'T^, Mg (%) +A 1 (%) ^2 0 

[0 0 0 81 (3) «t)o§^7i? [A 1 n/Z n2 M 
g<OH7C*Blia^] O^^cftC [t!J]B^Mg2 S iffl] t 
CZn2 Mgffi] SO'- [ZniS] L^'c^JH^aaS* 

(4) tooie^i* [A 1/Z n/Z n2 Mg(7)=7C*^ 

m.m.} (omm'pK c%5B^BMg2 s i+i] t czn2 Mg 

[0 0 0 9] (5) «t)o§/g75* [A 1 /Z n/Z n2 M 
g(0H7C*B^Ba^] <7)*M>t>il [t;jB^BMg2 S i^i] t 

[Z n2 Mgffi] SO'- CZ nfflK [ A 1 if] Tj^rfift L 
fz^^m.mi:^ir^Zti!Wm.tir^mti (2) izse« 

(6) ib-^^mA^ CA 1/Z n/Z m MgOH7C*H% 
M^] O^^fetfic C?J!)B^BMg2 S iiS] t CZnffi] R 

r>' CA im nm^Lfc^mmm'^m-r^zt'ki^m.t 

■t^mtZ (2) fcfS«<7)it:ft't4{:«tL/ii6oi^«o 

(7) Zn^±ibo^m<DTmtLX. Ni<6o§e^r 
*-r^^i:5r#mi:-r^mfe (1) - (6) tclBftcoiBt 

[ 0 0 1 0 1 ( 8 ) friB ( 1) - ( 7 ) t:fEf^O*o i 

r3*/ (C r3* + C r6+) X 1 0 0 I /&*7 0 

4 /Cr03 Jt (^'DA^J^IT) *nJ-J.±, H3 
P04 /Cr6*Jt (^-DAK^^) 75^5mTt4-.5.J:-) 

Wi/Cr03 it (^'nAiK}^i») Tin JJ.±i:^^ J;^ 

Tff^fig;L/^i^n^- h&l^^, ^S^^n/^j^i^r% 10 
--3 0 0mg/m2 d t Sr!|tSci:i-^W6:140fiE 




3 1 7 9 4 4 6-^ 



[0011] { 9 ) frlE ( 1 ) - ( 7 ) lZl2ttOi6o § 
L, $ tc±)i t LT 1 - 1 0 0 miPO^ttHteii 

m ^m-f^ z t i^w.tiri,W[±^(r)%ixtzmmmwi. 
(10) ^m.m.mi}\ »-Mim.<r)mmm.m'(:h^zti 
#gfct-t -I. mrifi (9) \z%zm.<r>m^^(n^fitzmmm 

[0012] (11) mWL<r>mMkz^ M g : 3 - 1 0 S 
10 »%, A 1 : 4 - 1 7»l:%, s i : 0. o i - 2fi* 

%5:-t-*L, i)^<:>^ MgtAld^TS;, Mg (%) +A 
1 (%) S2 0%S:SS^^L, ^a53>*Z nSJR^^aW^ 

Mi6o|ij§-<7)?S-ajS^4 5 0"Cm±6 5 O'CJ-J.Tt L, 

i6o§f^o<^a]iis^o. bx:ymi±\zmm-rz>zb 

iVfWit-tZ>mU (3) ~ (6) tcf5«o»:&:14tc«ti 

[0 0 13] 

20 *l&W(;i5V^T, *i)oiifll«tliSI«±lCZ n-Mg- 
A 1 -S i «:)o§S^r#^L7t:^>c0R(^"^«±(CZ ri- 
Mg-A 1 -S i tb'3^ti^xi^-V&^i)-h-^j:hm'k 

iZZn-Mg-A l-S i ti'D^-hjfe)^, :r 

miiVil^tzm^Rmm. lRXyziXh\,ZT?. S Mn^O 

JO [0 0 1 4] Z n-Mg-A 1 - S i Mg 
1 - 1 OSfi:%> A 1 2 1 9m*%. S i 0. 0 1- 

2S*%. 7^-oMg ^ A 1 7)^^^. Mg (%) +A 1 

(%) ^20 %. ?sgr>:^^^z viik'if^-wmv\-w^ X. ^ ^ 

-i>Z n^^a6o^®T**)^o Mg<7)#*45: 1 - 1 OS 

x_ ^ t *!) o < ^ o r t:* 

A 1 O^^S^ 2 - 1 9m*%(::PI^L/::afi(i2 

[0 0 15] SicD^Wl^O. 0 1-~2fis%UPS^ 
LT^siaati. 0. 0 l*l:%*S|-e(ii6oi^tt'<50A 1 h 

y'^hfz^'X:^^)^ 2*S:%^®x^i:^^«r14S:f^_h^ 
-^;5)?*m7&^'|gi6ibtL^< jfc-5,/::i6T**-2>o COA 1 ^:i3 

(i. 4ft L < (iA I ^*a:0 3 %W.±r-*)^o Mg h A 
1^0-^*4^^, Mg (%) +A1 (%) ^2 0%tiFfi 
50 SLfc31ffi(i. *i)o|;4>OZ n#*fi:;6^/hSiv^<h!|«ttl?& 
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[0 0 16] i6o (-(±, Z.ixn.'}\-\ZY e, S b, 

P b t v^tim-^T- 1 **%J-:J>l*J-g-*LT 

iv^o Z n-Mg-A 1 -S i «6oi<0#lPStCOV»T 

(±!|f ic*iJ*^jfiI3:tt^v^75^ iStfi:tt<0SI*^^?5 1 o g/m 
2 w,±. JDXttosi.^.Ti^ib 3 5 0 g/m2 j-:JiTr-*;s>c: 

o§fli:K=SrW*/^*t::{i. A U Mg, S i Oi^SDi^r 

#<LT, ibo^^cO^Ha^tf'tc [iJOa^aMga S i 

fc*t-(iMg0^^i^ 3S4%Ja±> A 1 

[0 0 17] *46o §afiS:(±Z n-Mg-Al-SicO 
ESTC^.-^^f *'5>7)*A 1 . Mg<7>fl:;e»*itifS^^^*-e*^ 
ilH?J»JI±Z n-S iO-7C*-g-^lc«mL7l:^ 

fcZn-Mg-Al OH7C.^.'g-&tcj«1&L/c^®^»* 

CA1/Zn/Zn2 MgO=7C*Sa^] 

CZnffl] , [Alffl], [Zn2 Mgffl] Olomji 

[0 0 18] tfz. A U Mg(7>i^^^>^fIRiiJjni-^ 
igH*OW«±A 1 -Mg-S i OHTCm-^^t^llRmL 
fc^tt^^L. Mg2 S i^cOlSOfB^ei^fBffiL. ^<r>%.^ 
4-«l±^ofcZ n-Mg-A 1 O^TE.^.-^^HIliaLf-: 
^H^ift^r^-To ■tti:t>%. ^OSiiLT [Mgz S i 
m **B^mL7tf^. CA1/Zn/Zn2 MgOHTC* 
B^afflifg] [Z n+|] . CAlW. [Zn2 

10 0 19] wC-e, [S i If] tii, i6o§e(7)^@ 

X.lfZ n-S i <7)i:7C^,W^:'cBllI(;j3ft^l5!]B%S i 
ffl^f ^ffif^^o ^&HCi±ii'^»<7)A l@?§Lrv^^>I 
ttib*), ^:^c,^ia-e^-5>PIt) Z n. Mg(±@j#LTv^^ 

SUT-i^o i/c, [Mg2 Siffi] fcli. i6o|igco^ 

«a|x.JfA 1 -Mg-S i <O=7C^^flS4fc^iat^i5tt*l50 

^Mg2 Si {;ffiS1-^ffl-?:*;5.o ^:»c,^ll-el,a|5gt) Z 
n. A I fi@?#L-CV^;&v>7&\ H?#LTv^T'b®^S^St:- 
*Sfc#x'btt^o ceo [Mg2 S iffi] t±«!)o|:tt'-e 

[0 0 2 0] [A 1 /Z n/Z n2 Mg<7)=7t:* 

^mk^ t\U K\^t. Z n+it&JSrafb'g-itSZ n2 

Mgffit<7)=7c*B^Ba^r-*t). ::<oH7c*sai^=£-B 

figtTv^;|,A Iffiii0!lx.lfA 1 -Z n-MgOH7C^^ 
«Rt^[lIUi5tt.2)S?a-e'7) TA 1 • ^ij (Z nffl^@?# 
•f-^A 1 Hj§#-eabl^. il'-iOMg^^tr) lcffiSf-5> 




3179446^ 
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«^A I ffitM'tZ n^itc^glLrJltl.^,, tfz^ m 
H7C*B^a^4'<7)Z nffif±i^g<?:)A 1 im'SL. t^^iZ 
ioTfi? fi.l-:^^l:<^Mg^@?§L;t:Z n@}#ft:-eib 
4o ^H7C*Sia«tfOZ n2 Mgffl(±. Zn-Mg(7> 
z:7C.^=¥»fcBll<7)Z n : 1^)8 4*a:%<o#i£(;#^£i- 

gij-e#'iv^/::i6, ^0 3 0(7)ffi,5^ib^^=7c*B^Ba«fe«r 
10 *BJi9S-e(± [A 1 /Z n/Z n2 MgO=7C*Sffl. 

[ 0 0 2 1 1 i CA US] t *(rfBO=7c:*B^a 

f), >ltt(*01Jx(iA 1 -Z n-Mg<7)=7t;.^:¥»*C^ll 

izijtt-5)^fi-e<^ Fa 1 ' ffij (z nffl*@?§i-^A i 
H^fr-eabt), i^fi<7)MgSr-S-tr) Icffl^-r-S >{) <7)tr* 

::co^S-t:-<7)A 1 ffiii^o §i?S-<OA 1 ^Mgia* 

i-)£-i:T@?§-t-E.z n*^Mg»7j-'+a«-r^o ioiSia 
t?<^Ar is{±'ftst?{±a'«-i±»:ffl^A iffltisias&z 

OA r 1S<Off^^^®i6/i^><7>r'*^ t^Tiv^o ^^j^ 

TOtcEglJT-^^v^fc*, COiSST'OA 1 * ffi (A 1 

f^^S^TV^^if ^2|!:^M#T'l± [Alffi] tDf^o - 
<r> CAlffl] {±^S50=7C*B^Ba«=Sr?K^Lrv^^A 1 

[0 0 2 2 ] tfc. [Znffi] tli. Blrl5<7)=7C*B^a 

>)> HEIlwJi^^'^lWA 1 $?){c«i^^»<OMg=&H^Lr 

Sfc, [Zn2 Mgffi] tii. ^K<7?H7C*B^Bmm<75« 

40 Xi^m^tX^^t^^hiVi),, C«0 [Zn2 Mg+i] 
(i«rie<0H7C*S*m?:ff^ffitTV^-l,Z n2 Mgffii:(± 

[0 0 2 3] IC is V>-C CS OSmf±»&14 

^mm'knm±i'zmmiz^^-t^^ ztmMgz s i 
m¥'»izm^x'^^ z t ICS* L, sASRi^T-TKt 

LT^-JBL. [A l/Z n/Z n2 MgC0=7C*Sm 
^] om^fe^t: CZnffl] ^ [Alffi] . [Zn2 Mg 

m <7)i'^i^:).±i^t^^m,mMim^m-kiri>t^iz^ 
50 x^tzMg<r>im.\m-f)mmm(r>mk'^Mm.\^. ^tMx 
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10 0 2 4] :$:|§^mb-v^-C. Zn-Mg-Al-S i 

§^0 T«t LTN i ■:f\yiib^^^mirm^i>m'^nt> 
ti-CV^^7'lx<<>-D§:^^S:iiffl1-itlf J: < , ywN i i6 

4*fi%m±i:L, j&ia«r4 5 0t:m±6 5 OrJiUTt 
[0 0 2 5] i6oij&4'<!0Mg t A 1 tt-?^ti. 3 «fi 

%j':)i±, 4mi:%j-:).±i:-r*aft{±^ zn-Mg-Ai 

-S i <7)|l7C^.-g-#T-liA 1 , Me(7)M:^iitm^'J-^-§iX- 
hi>^'k. m^atLX [S iffl] 75»~B^amL, CtSOa^aMg 
2 S i^i) *«#P>*i^v>;t*?>T-*^o 4 5 orm 

±6 5 0t:Jil.Ti1-.5.afifi, 4 5 0t:*MT-ii C«JS 
Mg2 Si*@] t^^^L^ji^^tz^X^n . esCC^riS 
X. ^ i: *b o # «® Li^SI;4« < ^ ^ ;t: * 

^^Xi>Z,i)K /h$<i:^> [l5]^aMg2 S i ffi] (ia^BitS 

-r^s, /L-46in*ii±oTi5att-e*^ 0 . 5 x:ymi±.\zu 

mLXW:^-ti>:^tt-ti>. 
[0 0 2 6] ^h\Z. *DlgB<0»«:145:|fi]Jt^*;&*&^ 

^»«i2g/m2 y.T**4^SLv>o 2 g/m2 $r^x.^ 
i;i6oi5&«'l4*^~*-fl:-t.5.o 7'Pit)o i»<OTISI±. 
0. 2 g/m2 ;5*4ftLv^o feo §Tet-N i #S 

o§S-%^#Htc^^Lf^N i - A 1 - F e - Z nfb 

[0 0 2 7] ^^Igm<7)*ragt Lx<r>^u;/.- 

9>mm. y ymmmm*mt\^xm'-fhix. t^^zm.^ 
<r>mm^mtLxii. j^y^^^'y^^jj^-xf-n^mm: 

[0 0 2 8] 'i^U J^X7^;H»||e<0^fi!c^O-ffl5^1igfl»Se 




^Pf-mS 1 7 9 4 4 6-^ 
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7 U - T y KW)J&(;> ^95 >; ^' V -> r 

hW&^rSfbSiJi: L-C#fflL7^J'-}^'; J^X7^;u,^«o^ 

<r>mmz)t-<xi}\ii:ik^^:k^'tztb. mv^^miKDmiz 
mmi,zn.u^^t'^'^±L^^^^fzif)X'$)^o mma. if, 

m~ 1 0 0 miimiEX$>i,o miW-^ 1 yu mi':Jl±i: Lfz 

aft (±, igijp** 1 /< m^mxim'kmm^x^^j:\^^fz 

tbX^i>o tfz. 1 0 0 mJiiTt L/iSS(i> 

[0 0 2 9] >kiz^ if>':>^m^<r>±mtLX(r>i^ojt- 

hJ^mii, ^aj^mitm ICr'*/ (Cr»* + Cr6*) 
X 1 0 0 t *^7 0%J-JlTO*)§14^'nA-fi:-g- 

!|^4r?S*nL, H3 PO4 /Cr03 Jt (^'nAg^gi^t) 
20 iini-l±. -h-O^ H3 P04/Cr6+Jt (^^nAgt^ 

;4^5J-:i,Ti:?i-5.J:o(C'J >Ki:7K?#14i' n Affc-g-tl 

^h\z^w^m/QTO% it i^^dj^mm 
n) m± t J; T izmmmm^m^Lfzmm^ n 

m»X'. 1 0-3 0 0mg/mMt-^i--l.o 
[0 0 3 0] c:iT% 3f:%?g{ci3it^*^14^nA<[:-§- 

iv^o 7lci#14^nAft'&-^Oi'nAjg7cJ|Sf±. 7 0%^ 
ilx.-2> i:^^B#<75?§-$^14(C^^^fci6, 7 0%JiJ,Tt-r 

THs PO4 /CrOs ifc (^'nABt^*) ;5n *SiT- 

ii. }§-ia4 oricfev^Ti y Hm^^tx<Dmm^:f>mh 
tt^^u^o-c. iw.±t-r-So «fs L<i±i. 5 

-3. 0@JK7)*Mi Lv^,, 

[0 0 3 1 1 >XI.Z. Hi PO4 /C r«*Jt (^'OAK^ 

40 ^) l± 5 t®x.-5.i:. too ili«±H^*L7t 

1. 5 -53&*«F®T-ab-i.o fltflt^'n^- hiS-^o 
*««1IS(±, frfS7K®14^' ^Mt%^.t tOSWJttriif « 

A^i^it) -c\ \^mtztmmzxi,^^^)\-n^i}^-\- 
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[0 0 5 61 

(i. nb-o #^5rMg : 1 - 1 3S.t%. A 1 : 2 - 1 9 40 

fis%, s i : 0. 0 1 -2M%m±'i-*L. nm^ 

g : 1 - 1 3S.m%. A 1 : 2 ~ 1 9ag%, s i : 

0. 0 1-2 m&%a±'t^L. nm^z n Rzr^sim 



[0 0 5 7] ttz. 3js:^W04e)o#3!«{l, T)10*!)o 
il^-Mg : 1 - 1 3a;»%. A 1 : 2 - 1 9*1:%. 
S i : 0. 0 1 - 2»1:%W±-^*L. nU-A^Z nRZr 
^ nlJiS^ ^*etl J: 0 ^ ^ Z n -^^ii) o # g t -t- -2, C t , 
±etLr, i^uAMTcm tCr**/ (Cr»* + C 
r6*) XI 0 0 ! 0 (S4%) J'J.T<7)7K 

}§14^'^A^b-§■tIS^fflv^ H3 P0« /CrOs Jt (i^ 
nAgE«iJj[) ;5*lJ.J>Ji. :d»o, Hs P04 /Cr^*it 

5 J-JLTt^c-a J: ^ <; >ffitt 7K>§14 
i'nAft^tJ=Sr*i¥?-ti:, ^ hiZ^Wmm/ C r Oi it 
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